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ABSTRACT: The concept of Electronic Tongue has been used in some experiment to establish the need of fast and 
virtual monitoring of aqueous samples. Electronic Tongue can be used to identify specific ingredients in a solution.  
Many experiments have conducted using electronic tongue to virtually monitor the quality of solution like drinking 
water, milk and juice. In addition, several improvements on basic method have been reviewed. In the present study, a 
conceptual scheme is presented for water quality monitoring using Electronic sensor based system. This paper focuses 
on Sensor, Digital Signal Processing, Interfacing, Monitoring circuitry and Display device. 
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I.INTRODUCTION 

A major environmental challenge for most health and security authorities is the water quality monitoring. Although the 
quality of drinking water is generally high when leaving the purification plant, the quality of water can deteriorate on 
its way to the consumers. Reservoirs may become source of contamination, if they are not cleaned periodically. The 
major health related problems incorporate with quality of water. In many industries, water is one of the main raw 
materials; if the quality of water is not up to the mark then the overall quality of product being manufactured will be 
affected. So there is need of a fast, robust and simple sensor system which can monitor the quality of water. For water 
quality assessment, the main parameters which are to be measured are its pH, dissolved oxygen concentration, 
conductivity and temperature.  
 
Electronic tongue [1], [2] is also known as artificial tongue, is used to analysis the total complex chemistry of sample. 
Basically, Electronic tongue is a multi sensor array system. These system shows the following advantages: (a) requires 
small sample volume, (b) decreased measurement time, (c) objectivity compared to sensory panel, (d) small size of 
sensors, (e) easily operated by unskilled personnel and (f) amenability to fully automatic long-term routine application. 
The schematic diagram of electronic tongue is shown in Figure 1. 

 

 
 

Figure 1: Schematic diagram of Electronic Tongue 
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II.PREVIOUS METHODS 

Several researchers have been working on this direction. They have used some modified electronic sensor system to 
monitor the quality of drinking water; a prototype for water-conductivity measurements based on a four-electrode 
sensor is used [3]. The system also includes a temperature sensor to provide compensation of conductivity 
measurements caused by temperature variation and in [4], it is shown that how an “electronic tongue” can be used to 
monitor the quality of water in a production plant for drinking water. The sensor system works on the principle of 
LAPV, large amplitude pulse voltammetry, a technique where a current is measured at different potentials, is well used 
in analytical chemistry. The measured current reflects the redoxactive compounds that are either oxidized or reduced at 
one of the four working electrodes. In [5], thick-film based sensors are used in determining the water quality. They 
have designed sensor arrays to simultaneously measure temperature, conductivity, pH, dissolved oxygen and redox 
potential. In [6], a lipid membranes designed taste sensor detects pollutants and unusual tastes in water. The authors 
have made comparisons while testing two test samples of known quality. One is normal tap water and another is tap 
water with an unusual taste due to 50 ppm of poly aluminium chloride. They have shown that the taste sensor is able to 
distinguish between them. 
 
In the similar manner, a four-electrode conductivity probe is used in [7]. An optical fibre sensor system is presented to 
detect particle concentrations in water [8]. Water quality instruments used as a multi-sensor system is presented in [9]. 
To simulate water quality, artificial neural networks is presented in [10]. The concept of the electronic tongue has been 
developed to attract the needs of on-line monitoring of aqueous samples, e.g., in the food industry [11], [12], [13], [14] 
as well as for environment monitoring [15]. In this paper we present block diagram approach for developing an 
electronic sensor based system that will estimate the quality of water. 
 

III.PROPOSED METHODOLOGY 

The quality of drinking water depends on various facts. Some of them are its origin and quality of the raw water used, 
untreated surface or ground water, and also due to efficiency variations in the drinking water production process. 
Problems can be related to the occurrence of algae, bacteria, pesticides and herbicides, industrial contamination, etc., in 
the raw water. The character of the raw water, the biological activity at the production plant as well as in the 
distribution net may all cause quality problems, like bad taste, or could be unhealthy. Controls are repeatedly done on 
the performance of the drinking water production process, but due to a rather low sampling frequency, an effective 
monitoring of occasional changes is hard to detect. A method for monitoring variations in the raw water quality as well 
as the water quality before entering the consumer would therefore be of considerable value. 
 
In the proposed scheme, sensor system is going to be combined with enhanced signal conditioning unit and also 
advanced signal processing technique, thus the accuracy of overall system can be increased. The proposed system may 
be modified to an electronic system that can be used for monitoring the quality of liquids like milk, water, juices, etc. 
Research work includes monitoring of the liquids under test, and evaluation of properties of liquid and hence quality of 
liquid. The block diagram of system is shown in the Figure 2. 
 

 
 

Figure 2: Block Diagram of Proposed System 

The flowchart of program is shown in Figure 3. 
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Figure 3: Flow chart 

The future research work aims at 
 
  Detailed study of sensors. 
 To design hardware of Microcontroller-based system for water quality monitoring using Electronic Sensors. 
  Testing of water quality monitoring system with different test samples and study of obtained results. 
 PC interface will be developed for online testing and monitoring of raw water and final water leaving the 

plant. 

REFERENCES 
 

[1] F. Winquist, P. Wide and I. Lundstrom, “ An electronic tongue: based on voltammetry.”, Analytica Chimica Acta 357”, pp 21-31, 1997. 
[2] Y. Sasaki, Y. Kanai, H.Ushida and T. Katsube, “Highly sensitive taste sensor with a new differential LAPS method”. Sensor and Actuators B 

25 (1995) 819-822. 
[3] Ramos, P.M.; Pereira, J.M.D.; Ramos, H.M.G.; Ribera, A.L.; A Four-Terminal Water-Quality-Monitoring Conductivity Sensor, IEEE 

Transactions on Instrumentation and Measurement, IEEE, Vol. 57, Issue 3, pp. 557-583, March 2008. 
[4] M. Lindquist and P Wide, “Virtual water quality tests with an electronic tongue.” in Proc. IEEE Instrumentation and Measurement Technology 

Conference, Budapest, Hungary. May 2001, vol. 2, pp. 1320-1324. 
[5] J.K. Atkinson, A.W.J. Cranny, W.V. Glasspool and J.A. Mihell, “An investigation of the performance characteristics and operational lifetimes 

of multi-element thick film sensor array used in the determination of water quality parameters”, Sensor & Actuators B, vol. B54, no. 3, March 
1999, p 215-231. 

[6] A. Taniguchi, Y. Naito, N. Maeda, Y. Sato and H. Ikezaki, “ Development of a monitoring system for water quality using a taste sensor”, 
Sensors and Materials, vol. 11, no. 7, 1999, p. 437-446. 

[7] Wang-Hongwei and Zhang-Xunshi, “Analysis of a new type four-electrode conductivity probe”, Chinese Joumal of Scientific Instrument., vol. 
19, no. 4,1998, p. 399402. 

[8] F. H. Zhang, E. Lewis and P. J. Scully, “An optical fibre sensor for particle concentration measurement in water systems based on inter-fibre 
light coupling between polymer optical fibres”, Transactions of the Institute of Measurement and Control, vol. 22, no. 5, 2000, p. 413-430. 

[9] A. Hayasaki and a. Kumada, “Meiden Review (International edition)”, no. 2,2000, p. 16-19. 



 
    ISSN (Print)  : 2320 – 3765 
    ISSN (Online): 2278 – 8875 

 
International Journal of Advanced Research in  Electrical, 

Electronics and Instrumentation Engineering 
(An ISO 3297: 2007 Certified Organization) 

Vol. 3, Special Issue 2, April 2014 

Copyright to IJAREEIE                                                            www.ijareeie.com                                                                            125          
 

[10] G. Waterworth, “Modelling and simulation of water quality control”, 14th European Simulation Multi conference, ESM’2000, Belgium, 2000. 
[11] F. Winquist, T. Krantz-Rulkert, P. Wide and I. Lund-strom, ”Monitoing of milk freshness by an electronic tongue based on voltammetry“, The 

International Journal of Measurement Science Technology, 9, 1998, pp1937-1946. 
[12] F. Winquist, P. Wide, and I. Lundstrom, “The combination of an electronic tongue and an electronic nose for improved classification of fruit 

juices “, EurosensorsXII Conference”, vol. 2, pp 1087-1090, Southampton, UK, Sept. 1998. 
[13] K. Toko, “Taste sensor with global selectivity”, Materials Science and Engineering C4 (1996) 69-82. 
[14] A. Legin, A. Rudinitskaya, Y. Vlasov, C. Di Natale, F. Davide, A. D’Amico, “Tasting of beverages using an electronic tongue based on 

potentiometric sensor array”, Technical digest of Eurosensors X, Leuven, Belgium (1996) 427-430. 
[15] C. Di Natale, F. Davide, A. D’Amico, A. Legin, A. Rudinitskaya, B.L. Selezenev and Y. Vlasov, “Applications of an electronic tongue to the 

environmental control”, Technical digest of Eurosensors X, Leuven, Belgium (1996) 1345-1348. 
 

 
 


